This special issue of Environmental Science and Pollution
Research highlights selected papers presented at the 46th congress of the French Group of Pesticide research (Groupe Français des Pesticides, GFP) that took place between the 15 and 17, May, 2016, in Bordeaux, France. GFP is a scientific society that was founded in 1977 by a group of scientists from several French academic institutions (Universities, INRA, CNRS…) to establish and maintain a broad consensus between research laboratories and promote any training or information on all scientific and technical aspects of pesticides (Chollet et al. 2014) .
Whether they are used as plant protection compounds or biocides, pesticides have disseminated into all environments and have yielded to a general pollution especially of the aquatic environment. Therefore, the objective of the 46th edition of the GFP congress was to gather information collected by the French scientific community and to have a critical discussion in agreement with the national BEcophyto 2^program launched in 2015.
During the 3 days of the congress, a total of 99 presentations (48 oral and 51 poster presentations) were grouped into five sections: Of these 99 presentations, 7 were selected to appear in this special issue, while 42 of them were published in the proceedings of the congress (Budzinski et al. 2017) .
Generally, non-point source pesticide contamination is attributed to intensive agriculture as it is the major user of plant protection chemicals. During 3 years, Guibal et al. (2018) monitored pesticides at six points on two watersheds and they show that extensive agriculture may also contribute to pesticide pollution on small watersheds. They show that both sampling strategies, polar organic chemical integrative samplers (POCIS) or grab sampling, provide specific information. Grab sampling for rain events and passive sampling with POCIS are complementary to measure the background level and to identify all pesticides that may be exported from a small watershed. Although the two watersheds are comparable in land use, detection frequency and concentrations were higher in the Aixette watershed and the presence of orchards did not seem to result in higher contamination. The most frequently recovered pesticides were banned herbicides (diuron, atrazine, simazine, norflurazon…) and/or their metabolites. Corn and cereal herbicides were also found and in most sampling points (5/6); imidacloprid was detected with a frequency of up to 100% over the 2 years of the study. Chlordecone contamination in the French West Indies has been discussed at several occasions in various GFP congresses, especially in 2014 when the congress was held in Martinique (Devault et al. 2016) . Although this insecticide is poorly soluble in water it is transported towards marine ecosystems. Studying chlordecone content in several trophic groups from phytoplankton and macroalgae to carnivorous and piscivorous fishes, Dromard et al. (2018) were able to show a gradient in contamination from the coastal mangrove to coral reefs 3 km away from the coast. The highest concentrations of above 500 μg kg −1 were observed in some carnivorous fishes of the mangrove but biomagnification remains to be demonstrated. Despite the fact that Lebanon signed the Stockholm agreement on POPs in 2001, many of the organochlorine insecticides are present at high concentration in wells of the Akkar region of the country (Chbib et al. 2018 ). In the 15 wells studied, the sum of concentration of organochlorine insecticides comprised between 2.61 and 58.87 μg L −1
. The direct use of groundwater as drinking water may present public health problems. The isomer ratios for DDTs and HCH suggest that these compounds are still being used and there is an urgent need of farmer training and education.
Classified as a persistent pollutant, chlordecone was found to be degraded at a very slow rate yielding several dechlorinated compounds, the major metabolites being mono-or tridechlorinated. Using Ames' technique and the micronucleus method, Legeay et al. (2018) were able to show that the monoor tri-dechlorinated chlordecone are devoid of genotoxicity and mutagenic activity as it is the case for the parent compound. The two metabolites had lower proangiogenic properties than chlordecone indicating that the in situ chemical reduction technique might be part of the solution to manage soil contamination in the French West Indies.
Adsorption of pesticides reduces their transfer to surface water and natural or constructed wetlands adsorbing pesticides may be used as mitigation techniques. However, adsorption in these wetlands may depend on hydraulic parameters as demonstrated by Gaullier et al. (2018) . Using various water to soil ratios and agitation protocols, they were able to show that pesticides adsorbed best when less water was present and that agitation favored adsorption especially for the more hydrophobic compounds. The equilibrium was also faster achieved for higher water to soil ratios. Extrapolating their results, it seems that evaluating the efficiency of constructed wetlands should consider hydrodynamics parameter and the seasonality of water flow.
An elegant way of reducing the applied dose of pesticide would be to improve the amount that is taken up by plants and turn a contact compound into a systemic one. This is described in Wu et al. (2018) . Using click chemistry, they conjugated glucose or glutamic acid to the contact fungicide fenpiclonil and show that the fungicide derivatives were transported in the phloem of castor bean plants. Conjugating the amino acid was more favorable. Studying deeper into the mechanism, they prove that this phloem transport of the amino acid conjugate was stereo-specific and depended on an energy-dependent amino acid carrier system. Releasing the active fungicide inside the plant would enable the control of endophytic fungi and offer a solution to diseases such as grape trunk disease. This research is yet to come.
The last paper of the special issue addresses pesticide linked human health problems (Harmouche-Karaki et al. 2018) . The level of four organochlorine pesticides was monitored in a Lebanese population and associations were tested with several characteristics of the population. No difference was found between men and women contamination, no association could be found with domestic use of the pesticides, or body mass index, or food consumption except for milk and β-HCH. Smokers' serum contained less pesticide. It appears that the concentration in this population from the Beirut area was lower than that reported for several countries worldwide excluding any health risk due to the four monitored pesticides. A similar study in populations from another Lebanese region (Akkar) where the wells are highly contaminated (Chbib et al. 2018 ) might show different results.
The seven articles of this special issue deal with diagnosis, environmental impact, alternatives, and health issues linked to pesticides. They only reflect in part the diversity of the presentations and discussions of the GFP-2016 congress and the readers are invited to find more details in the proceedings (Budzinski et al. 2017 ) and our website www.gfpesticides. org. We will also be pleased to interact with the readers every year at our future congresses.
